Background: Many studies have indicated that the excessive use of computers
& Cole, 2008) Such behaviour often persists into adult life, affecting the health, including the oral health, of a person.
Similarly, addiction to the excessive and uncontrollable use of computers (e.g., Internet and computer games), which can interfere with a person's daily life and may also have a negative impact on the oral health. Many studies indicate that the excessive use of computers (>3 h/d), including video games, might be associated with an unhealthy life-style such as a sedentary life, irregular meals, junk food habits, and a lack of sleep. (Kim et al., 2010; Peltzer, Pengpid, & Apidechkul, 2014) Such behaviours appear to be associated with many health problems including physiological problems (e.g., childhood obesity and diabetes) and/or psychological problems (e.g., violence, aggressive behaviour, and self-body image issues). (Mark, Boyce, & Janssen, 2006; Marshall et al., 2004) Problematic computer use has been reported by several authors. (Hawi, 2012; Siomos, Dafouli, Braimiotis, Mouzas, & Angelopoulos, 2008; Tsitsika et al., 2012) In 2006, among Canadian youth, only 41% of girls and 34% of boys spent 2 h/d or less in front of a screen (TV or computer) . (Mark et al., 2006) Similar periods of daily computer use have been reported in the United States, where one study found that only 37% of girls and 34% of boys spent 2 h/d or less in front of the screen. (Roberts, Foehr, Rideour, & Brodie, 1999) This means that the majority spent more than 2 h/d in front of the screen. (Roberts et al., 1999) A study conducted in Poland (in the northeastern region) suggested that nearly 23% of respondents spent about 2 h/d on the computer, 20% spent 3 h/d, 15% spent 4 h/d, and 13% spent 5 h/d. (Lićwinko, Krajewska-Kułak, & Łukaszuk, 2011) Generally, this suggests that the average youth spends about 50 hr in front of the computer per week. (Tomczyk & Kopecký, 2016) It is perhaps unsurprising that the American Academy of Pediatrics has released guidelines recommending that "screen time" in front of a television or computer in children and adolescents should be limited to no more than 2 h/d.(American Academy of Pediatrics (AAP),
2001) The World Health Organization recently classified computer gaming as an official mental disorder, characterized by impaired control over gaming and an increased priority given to gaming over other activities in life. (World Health Organization, 2018) Although there appears to be an important relationship between the excessive use of computers and oral health, it is not a very common subject for studying. Such studies have been conducted in Korea, due to fact that this country has the highest proportion of the Internet users in the world. (Kyung-Yi & Kang-Soon, 2018; Park & Lee, 2018) Giving the high prevalence of the excessive use of computers in Polish adolescents and a lack of previous study in this area, the current study investigated the association of excessive use of computers with oral health status in a sample of Polish adolescents.
The aim of the study was to test the hypothesis, that spending too much time in front of the computer can affect not only health habits but also changes in the health of the teeth and periodontal tissues. The study was limited to a population of 18-year-olds from all regions of Poland.
| MATERIALS AND METHODS
The study was approved by the Bioethics Committee at the Medical University of Warsaw (Poland; KB/134/2017 of the 6th of June 2017). All participants signed written consent forms before taking part in the study.
The study took place in 2017. It was cross sectional and was within the programme of the Ministry of Health, titled "Monitoring the oral health of the Polish population." It was limited to 18-year-olds, attending vocational and secondary public schools located in all 16 regions of Poland. From each region, either one province, which had an urbanrural character, or two provinces, one of which was typically urban and the other a typical rural one, were selected. Thus, the population studied came from, both rural and urban, areas of each Polish region (Figure 1 ). According to the economic data from 2014, the average monthly income per capita in Polish rural households was 1051 PLN (around 250 EUR) and, in cities, was 1516 PLN (around 352 EUR). (Łącka, 2017) As public schools dominate in Poland, pupils attending them represent different social classes. Schools were selected in a multi-layered grouping (district, commune, and city). Pupils from schools whose directors agreed to participate in the study were invited to participate in the study. The study included pupils present on the day that the dental examiners visited heir schools and who had given their written permission to participate in the study. The size of the study group was estimated based on data from the Polish Central Statistical Office, which indicated a population size of 18-year-olds as 390,602. Unfortunately, because a dozen school heads declined to allow their schools to participate in the study, in some cases, supplementary research had to be carried out. The study began in November 2017 and was completed in 3 weeks to try to ensure consistency. The
WHY THIS PAPER IS IMPORTANT TO PAEDIATRIC DENTISTS
The results confirm the negative effects of excessive computer use on oral health behaviour and on the oral cavity in general.
These results highlight the important role of paediatric dentists in transferring knowledge to adolescents that excessive computer use increases the risk of changes in the oral cavity. This information should be taken into account when designing educational programs for adolescents promoting a healthy lifestyle.
supplementary research was performed no later than three weeks after the first research. The number of teeth and decayed surfaces, the number of teeth extracted, and the number of filled teeth were recorded, the decayed, missing, and filled teeth (DMFT) and the decayed, missing, and filled surfaces (DMFS) indices were calculated. The presence or absence of gingival bleeding after probing and probing pocket depth around each tooth was assessed. Clinical examinations were performed by general dental practitioners following prior training and calibration.
| Statistical methods
The Cohen's kappa coefficient between the reference examiner and the other examiners regarding the condition of the teeth and periodontium ranged from 0.857 to 1.000, which constituted a high inter-examiner reliability. To avoid a confounding effect of the other variables, the results were presented as an odds ratio (OR) for simple regression and an adjusted odds ratio (AOR) for multiple regression where socioeconomic factors were included in the statistical models as covariates. The confounding factors for calculating AOR were selected based on Spearman's correlation coefficient. Statistical analysis was performed using Statistica 13 software (http://www.tibco.com). In all analyses the statistical significance value was set at p < .05.
| RESULTS
The directors of 47 of the 60 schools, who were invited, agreed that their schools could participate in the study. Due to a lack of consent or a wrongly completed questionnaire, out of over 3,000 pupils, 1,611 were finally included in the study. A power calculation had indicated that the minimum sample size required for this study was 1,531 assuming the margin of error was not higher than 2.5% for the binomial proportion (for any prevalence of the dental problems) at a 95% confidence level. This meant that the group of 18-year-olds was random and was representative of all Polish 18-year-olds. When the results were anlysed that the majority of the OR values obtained were close to the AOR. This means that socioeconomic factors had only slightly modified the impact of computer use. At the same time, it was an indirect proof that there was no explicit segmentation of the sample; that is, it was a varied random sample but without any strong divisions into the clearly different subgroups, which indirectly confirmed that the selected sample represented the population of Polish 18-year-olds. Approximately one third (31%, 492/1611) spent over 3 h/d on the computer with a significantly higher number of males (38%) than females (24%). On average, the males spent 3.5 h/d in FIGURE 1 Map of Poland with marked areas covered by the research front of the computer, whereas the females spent an hour less (2.7 h/d; Table 1 ).
Females demonstrated good oral hygiene care (tooth brushing, using dental floss, and following a diet containing fruits and vegetables) more frequently than males. Males expressed a preference for unhealthy eating habits (consumption of sweetened juices, fizzy drinks, and crisps) significantly more than females. Correlations between the sexes and oral health behaviour/dietary habits were statistically significant (p < .001; Table 1 ).
A simple logistic regression analysis indicated that excessive computer use was associated with poor oral health behaviour and an increased consumption of unhealthy food ( Table 2 ). The AOR model confirmed that excessive computer use increased the risk of brushing teeth less than twice a day (AOR = 0.71, p = .004) and/or a less frequent attendance for dental appointments (AOR = 1.42, p = .035), although the AOR model indicated that the factors significantly affecting the relationship between using dental floss and excessive computer use were those related to SES (AOR = 0.87, p = .240; Table 2 ).
A similar analysis was carried out considering food consumption.
Young people who use their computers excessively frequently missed breakfasts, consumed less fresh fruit and vegetables, and admitted to more frequent consumption of crisps, sweetened juices, or fizzy beverages. Even after adjusting for socioeconomic status (AOR), the risk of unhealthy eating habits was higher in adolescents who used the computer excessively (Table 2) .
Adolescents of both sexes who did not use the computer excessively (≤3 h/d) frequently brushed their teeth more (at least twice a day) than those who spent more than 3 h/d in front of the screen (males p < .001, females p = .035). However, using dental floss or attending follow-up dental appointments did not show any significance between the sexes (Table 3) . A similar tendency was observed during the analysis of dietary habits. Adolescents of both sexes who spent more than 3 h/d in front of the computer more frequently did not eat breakfast (males p = .029, females p = .036), although other eating habits have proved important only among females (Table 3) .
Females spending more time (>3 h/d) in front of the computer more often showed unhealthy eating habits than females who did not use the computer very frequently per day (consumption of sweet fizzy beverages 26% vs. 14%, sweetened juices 26% vs. 16%, and crisps 13% vs. 5%; Table 3 ).
The final analysis focused on the relationship between excessive computer use and oral health. Excessive computer use decreased the likelihood of a healthy periodontium (71% vs. 64%, p = .011) and increased the risk of gingival bleeding (35% vs. 29%, p = .009). Even after adjusting for SES (AOR model), excessive computer users were less likely to have a healthy periodontium. The probability of experiencing oral pain resulting in an absence from school was also higher among adolescents who spent too much time in front of the computer (10% vs. 6%, p = .013; Table 4 ).
A healthy periodontium was more likely to be seen among both males and females who spent less time in front of a computer screen.
However, these differences were not statistically significant (males p = .098, females p = .236). Although the symptoms of oral pain and an absence at school due to oral pain in both groups were more frequently observed among females than males (Table 5) .
Adolescents who used the computer excessively had significantly more unfilled cavities when compared with 18-year-olds without these behaviours (2.2 vs. 1.9, p = .047). The above analysis was also carried out with attention to gender. It was found that decayed teeth were slightly more common among both males and females who use the computer too much, but these differences were not statistically significant (Table 6) . 
| DISCUSSION
Usually in research, attention has been paid to the common risky behaviours of adolescents including cigarette smoking, drinking alcohol, inappropriate diet, and their relationship to oral health. (Ciecierski, Cherukupalli, & Weresa, 2011; Panatto et al., 2013; Rodrigues, Padez, Ferreira, Gonçalves-Silva, & Pereira, 2016) However, the excessive use of computers has recently become another serious problem. Studies conducted in a number of countries have revealed that dysfunctional internet behaviour affects around 40% of adolescents aged 14-18. (Lićwinko et al., 2011; Mark et al., 2006; Rodrigues et al., 2016) There is much evidence that excessive computer use generates both physical and psychological problems. (Kim et al., 2010; Marshall et al., 2004; Peltzer et al., 2014) Nevertheless, the relationship between the excessive use of computers and oral health has not been studied in the youth of Poland. Since the political changes of 1989, Poland has experienced economic-social change, which have significantly influenced health behaviour among young people. Therefore, the current study sought to include 18-year-olds from the whole the country, living in both rural and urban areas. As seen in the economic data for 2014, although these areas have different specificities, the economic status of the population of these areas does not differ significantly from each other. (Łącka, 2017) This indicates that the selection of the areas of the country, which took part in the study, did not affect the results or their analysis. It is also worth noting that the number of schools participating in the research was satisfactory and allowed the investigators to draw general conclusions about 18-year-olds in Poland. The willingness to participate in the study was a good sign that both school staff and the 18-year-olds understood and accepted the need for research into the impact of computer use on the health of the oral cavity.
The present study showed that excessive computer use was more frequent in males than females. This finding seems to be in agreement with other studies. Among the adolescents from Canada, the prevalence of girls who watched more than 2 h/d or more was lower (59%) than in boys (66%). whereas the use of dental floss was found to be to be largely dependent on the SES. This observation has been confirmed by other studies. It is known that the likelihood of daily flossing is higher among persons with a higher level of education (Ronis, Lang, Farghaly, & Passow, 1993) and income, (Farsi, Farghaly, & Farsi, 2004) whereas toothpaste seems to be the main material used for cleaning teeth among families with low SES.
In the present study, there was no significant association between computer use and attendance for dental appointments. Similar results have been observed among the Korean adolescents. (Park & Lee, 2018) Although these authors considered that it might be due to the lack of division into treatment-related visits and those related only to the routine dental check-up. (Park & Lee, 2018) Therefore, in the present study, dental appointments were divided into two categories: those for a routine dental check-up at least once a year and those due a dental emergency (toothache). But in both cases, no statistical correlation was found. This may indicate that excessive computer use does not affect attendance for dental appointments. It seems that young have similar dental attendance patterns to their parents and/or schools (where it is also possible to take advantage of dental care) but it has no socioeconomic background.
The present study confirmed that excessive computer use is associated with an unhealthy diet. In fact, adolescents who spent too much time in front of the computer were more likely to miss breakfast and consume diets high in refined grains, added sugar, and fats. The consumption of these foods has been associated with a higher risk of dis- in fresh vegetables and fruits tended to be more frequent among people with a higher SES. Also, other studies have indicated that higher SES groups are more likely to consume fresh vegetables and fruits not only in higher quantities but in a greater variety. (Ball et al., 2005; Darmon & Drewnowski, 2008) Excessive use of the computer has been correlated with the gender of youths. Preventive dental behaviours (tooth brushing and flossing) were more frequent among females than males. This result was similar to those from other studies because, generally, tooth brushing or flossing is observed more in females. (Farsi et al., 2004; Ronis et al., 1993 ) Similar differences were observed in relation to the dietary habits. The differences between females and males who spend less time (≤3 h/d) in front of the screen are particularly clear.
Generally, in this case, males have a tendency to have more unhealthy nutritional habits (e.g., more frequently miss breakfast, more frequently consume high energy dense products such as sweet fizzy beverages and sweetened juices). While, these differences between the sexes "disappear" in the case of youths often using the computer (> 3 h/d). In these cases, the nutritional behaviour of males and females was almost identical. This result was influenced by a marked increase in nutritionally negative habits among girls. Similar observations were noted in a previous study, ( 
| CONCLUSION
The main aim of the research was to test the hypothesis that excessive use of the computer influences inappropriate health habits and changes in the health condition of the teeth and periodontal tissues.
This hypothesis was confirmed in this study. Adolescents who used the computer excessively had a significantly higher risk of oral hygiene neglect, unfilled cavities, or an inappropriate diet compared with 18-year-olds without these behaviour. However, it is worth noting that not all nutritional behaviour or oral hygiene habits are directly related to excessive computer use. Using dental floss or the consumption of fresh fruits and vegetables are more dependent on socioeconomic status than overuse of the computer. These aspects should be considered when designing educational programs for adolescents promoting a healthy lifestyle and patient-tailored education in dental surgeries.
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